An intracellularly expressed Nsp9-specific nanobody in MARC-145 cells inhibits porcine reproductive and respiratory syndrome virus replication.
Porcine reproductive and respiratory syndrome (PRRS) is a widespread viral disease affecting the swine industry, with no cure or effective treatment. Current vaccines are inefficient mainly due to the high degree of genetic and antigenic variation within PRRS virus (PRRSV) strains. Thus, the development of novel anti-PRRSV strategies is an important area of research. The nonstructural protein 9 (Nsp9) of PRRSV is essential for viral replication, and its sequence is relatively conserved, making it a logical antiviral target for PRRSV. Camel single-domain antibodies (nanobodies) represent a promising antiviral approach because of their small size, high specificity, and solubility. However, no nanobodies against PRRSV have been reported to date. In this study, Nsp9-specific nanobodies were isolated from a phage display library of variable domains of Camellidaeheavy chain-only antibodies (VHH). One of the isolated nanobodies, Nb6, was chosen for further investigation. Co-immunoprecipitation experiments indicated that Nb6 can still maintain antigen binding capabilities when expressed in the cell cytoplasm. A MARC-145 cell line stably expressing Nb6 was established to investigate its potential antiviral activity. Our results showed that intracellularly expressed Nb6 could potently suppress PRRSV replication by inhibiting viral genome replication and transcription. More importantly, Nb6 could protect MARC-145 cells from virus-induced cytopathic effect (CPE) and fully block PRRSV replication at an MOI of 0.01 or lower. To our knowledge, this is the first report of a nanobody based antiviral strategy against PRRSV, and this finding has the potential to lead to future developments of novel antiviral treatments for PRRSV infection.